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INTRODUCTION 

Since 1978, Japan and the United States have conducted an annual, 
cooperative longline survey in the northeastern Pacific Ocean 
along Alaska's continental slope. Formerly (1978-88), the 
Fisheries Agency of Japan was responsible for the survey. Since 
1989, however, the survey has been conducted by a private Japa- 
nese organization, the North Pacific Cooperative Fisheries of 
Japan, in cooperation with the Alaska Fisheries Science Center 
(AFSC) of the U.S. National Marine Fisheries Service. The 1993 
survey was conducted between April and September using the Anvo 
maru &. 22, a commercial Japanese longline vessel provided by 
the North Pacific Cooperative Fisheries of Japan. As in previous 
years, the survey was directed primarily at sablefish (Ano~loworna 
fimbria? and Pacific' cod (Gadus macroce~halus) distributed 
between depths of,100 m and 1,000 m. Survey areas included the 
Western Aleutians, Eastern Aleutians, Regions I, 11, 111, IV, and 
V of the eastern Bering Sea, and the former International North 
Pacific Fisheries Commission (INPFC) statistical areas: 
Shumagin, Chirikof, Kodiak, Yakutat, and Southeastern (Fig. 1). 
These surveys now provide 15 consecutive years (1979-93) of 
standardized data for the Gulf of Alaska and Aleutian region, and 
12 years (1982-93) of standardized data for the eastern Bering 
Sea. (A pilot study was conducted during the first year, 1978.) 



OBJECTIVES 

1. Monitor annual changes in the relative abundance and size 
composition of sablefish and Pacific cod along the continental 
slope of Alaska. 

2. Monitor annual changes in stock condition of other major fish 
species caught in the survey, including Pacific halibut 
(Hi~~oslossus stenole~is), arrowtooth flounder (Atheresthes 
stomias), Greenland turbot (Reinhardtius hiu~o~lossoides), 
rockfish (Sebastes spp.), thornyheads (Sebastolobus spp.), and 
grenadiers (Macrouridae) . 
3. Tag and release sablefish throughout the cruise to determine 
migration patterns. 

4. Collect sablefish otoliths to study age composition of the 
population. 

ITINERARY 

Date Activitv 

April 30 

May 1-5 

May 6-June 7 

June 8 

June 9-July 9 

July 10-11 

July 12- 
August 14 

August 15-16 

August 17- 
September 7 

September 8-9 

September 10 

Depart Shiogama, Japan. 

In transit to western Aleutian Islands. 

Fish 30 stations in the Aleutian Islands and 
eastern Bering Sea. 

In porttlDutch Harbor, Alaska, to resupply 
vessel. 

Fish 30 stations in the eastern Bering Sea. 

In port, Dutch Harbor, to exchange scientific 
~ersonnel and resupply vessel. 

P - 

Fish 34 stations in the eastern Bering Sea and 
western Gulf of Alaska. 

In port, Seward, Alaska, to exchange scientific 
personnel and resupply vessel. 

Fish 23 stations in the eastern Gulf of Alaska. 

Transit to Seattle. 

Arrive Seattle, Washington; end cruise. 



METHODS 

The 1993 survey methods were similar to those used in previous 
years. The Anvo maru No. 22, a 57.7 m (189 ft) longline vessel, 
carried a crew of 23 Japanese nationals. A single station was 
occupied each day. At each station, one longline 16 km (8.6 nm) 
long was set and retrieved. The longline consisted of 160 hachis 
(Japanese term for "skatesn or lengths of longline), each 100 m 
(328 ft) long, tied together. Halibut anchors and surface buoys 
were attached at the beginning and end of the longline and 
one-third and two-thirds along the line. A 3-kg (7 lb) rock 
anchored each hachi. Each hachi had 45 "JW style hooks spaced at 
2 m intervals along the line. Thus, 7,200 hooks were fished each 
day at a station. The hooks were baited with squid and were 
attached to the line by 1.2-m (47-in) long gangions. 

Previously (1982-1989), 108 stations were usually fished. 
Locations of each station were replicated as much as possible 
from year to year. In 1990, the number of planned stations was 
increased to 117, nine additional stations being added in the 
northern part of the eastern Bering Sea (area Bering V in Figure 
1). These same 117 stations were sampled in the 1993 survey. 

Depths between 100 m and 1,000 m (55-548 fm) were fished. These 
depths correspond to the bathymetric distribution of most 
commercial-size sablefish in Alaska waters. However, because of 
bottom irregularities and the varied angle of the continental 
slope, it was impossible to fish the complete depth range at all 
stations. The longline was usually set starting in shallow 
water, and then laid seaward across the isobaths of the continen- 
tal slope into deeper water. The gear was then retrieved in the 
same direction, i.e., shallow to deep. At a few stations, 
however, the longline had to be set and retrieved in an opposite 
direction (deep to shallow) because of strong currents or winds. 
~dditionally, at some stations, where Pacific cod was the primary 
species of interestland the angle of the continental slope was 
gradual, the entjre longline was set at depths less than 400 m. 
Most of these shdllow stations were in the eastern Bering Sea. 
Also, in 1993, the number of hachis was increased to 180 at 31 
stations in the eastern Bering Sea and Eastern Aleutians to 
collect additional survey data for Greenland turbot. Depths 
greater than 1,000 m were fished at 10 of those stations; maximum 
depth fished for any station was 1,220 m (670 fm). 

At each station, the soak time (time between set and retrieval) 
of an individual hachi depended upon the hachits location in the 
longline. Setting the gear usually began in the morning (-0745 
hours ADT) and finished within 1 h. The vessel then returned to 
the starting position, waited until the first hachi had been in 
the water for -3 h, and began hauling the gear. Retrieval of the 
entire longline usually lasted 5-6 h. Thus, soak time varied 
from 3 h at the beginning of the longline to 7 or 8 h at the end. 



The catch was tallied by species and hachi number as the longline 
was brought aboard. Also, the depth at which the fish were 
caught was estimated by measuring the depth of water every fifth 
hachi. 

The catch was then sorted by species for further sampling. 
Pacific halibut were landed without a gaff, length measured, and 
immediately released. Other species were retained and weighed. 
Commonly caught fish were individually measured to determine 
length frequencies. These included sablefish, Pacific cod, 
arrowtooth flounder, Greenland turbot, rougheye rockfish 
(Sebastes aleutianus), shortraker rockfish (S.  borealis), 
shortspine thornyhead (Sebastolobus alascanus), giant grenadier 
(Albatrossia ~ectoralis), and other grenadiers (Comhaenoides 
spp.). Sablefish and Pacific cod were separated by sex and depth 
stratum before they were measured. 

At most stations, a subsample of sablefish was held in live 
tanks, and then tagged and released. Only robust, uninjured 
fish, usually <70 cm in fork length, were tagged. The tags used 
were plastic anchor tags, as in previous years. The AFSC Re- 
source Assessment and Conservation Engineering (RACE) Division 
supplied the tags used in the Aleutian region, eastern Bering 
Sea, and western half of the Gulf of Alaska (labeled "U.S. 
National Marine Fisheries Reward, Seattle, Washington U.S.A."). 
The AFSC Auke Bay Laboratory (ABL) supplied the tags used in the 
eastern half of the Gulf of Alaska (labeled "U.S .  National Marine 
Fisheries Reward, Auke Bay, Alaska USAn). - 

Sablefish otoliths were collected throughout the cruise for the 
AFSC. Generally, two otbliths were collected per fish. In the 
Aleutian Islands, otoliths were taken from five fish per centime- 
ter length per sex; the sampling rate was the same in the eastern 
Bering Sea. In the Gulf of Alaska, the sampling strategy dif- 
fered: otoliths were taken from five fish per centimeter length 
per sex in each of 3 depth strata (101-200 m, 201-400 m, and 401- 
1,000 m) in 3 areas (Shumagin, Kodiak, and Southeastern), result- 
ing in nine sepa?ate otolith collections for this region. 

Grenadiers were discarded after completion of sampling because 
they were not marketable. The remainderaof the catch was pro- 
cessed and frozen for sale in Japan as food to help defray the 
Japanese fishing cooperativels cost of conducting the survey. 



RESULTS 

A total of 117 stations were sampled by the Anvo maru No. 22 
during the 1993 cruise (Fig. 1). The exact positions and start- 
ing and ending depths for all the stations fished in 1993 are 
listed in Table 1. 

During the cruise, 19,344 hachis (1,934 km; 1,044 nm) of longline 
gear were set. A total of 288,556 fish were caught on the 
870,480 hooks set; thus, 33.1% of the hooks retained fish. 

Sablefish and Pacific cod made up most of the catch (Table 2). 
Sablefish comprised 28.1% (81,213 fish) of the catch in numbers, 
and Pacific cod, 24.4% (70,327 fish). Sablefish was most abun- 
dant in the Gulf of Alaska, and Pacific cod was most abundant in 
the eastern Bering Sea. Catch rates and average weights of 
sablefish and Pacific cod for each station are listed in Table 3. 
The highest catch rate for sablefish was at station 102 (47.8 
fish/100 hooks), and for Pacific cod at station 19 (32.75 
fish/100 hooks). Compared to the 1992 cooperative survey, 
catches of sablefish increased 38% in the Aleutians and declined 
58.9% in the eastern Bering Sea. Total sablefish catch in the 
Gulf of Alaska in the 1993 survey increased 2.4% from 1992. The 
survey catches of Pacific cod declined 22.2% in the Aleutians 
between 1992 and 1993, but increased 37.4% in the eastern Bering 
Sea. 

Among the other species caught during the survey, giant grenadier 
was most abundant, followed by arrowtooth flounder, skates, 
Greenland turbot, rockfish, and thornyheads, (Table 2). Catches 
of giant grenadier were highest in the Aleutians and western Gulf 
of Alaska. The catch of Greenland turbot increased 100.4% from 
1991 and nearly all were caught in the eastern Bering Sea and 
Aleutian Islands. Most rockfish were rougheye or shortraker. 
Shortraker rockfish was most abundant in the Eastern Aleutian and 
Yakuta& areas, whereas rougheye rockfish was most abundant in the 
Aleutians and Southeastern areas. 

In past surveys, killer whales often greatly interfered with the 
longline operations at stations in the eastern Bering Sea by 
stripping hooked fish off the line. In the 1993 survey, killer 
whales were observed near a number of stations in the eastern 
Bering Sea and Eastern Aleutians (stations 23, 27, 29, 30, 31, 
32, 37, 55, 56, 57, 58, 64, and 68) but did not appear to take 
many fish from the line. 



During the 1993 survey 4,022 sablefish were tagged and released, 
5.0% of all sablefish caught (Table 2). Most of the fish were 
tagged in the Gulf of Alaska. Since 1978, 165,223 tagged 
sablefish have been released during the surveys. 

Otoliths were collected for studies of age analysis from 2,996 
sablefish: 582 in the Aleutian region and eastern Bering Sea, and 
2,414 in the Gulf of Alaska. 

Comprehensive analyses of the 1993 survey data for sablefish, 
including length compositions and estimates of relative popula- 
tion numbers and weights, will be completed for the Gulf of 
Alaska by the AFSC Auke Bay Laboratory, and for the Aleutian 
region and eastern Bering Sea by the AFSC Resource Ecology and 
Fisheries Management Division. The 1993 results for the Gulf of 
Alaska will also be compared with results from another longline 
survey in the Gulf (the 1993 domestic longline survey) by the 
AFSC RACE Division. Both surveys take place during the same time 
of the year (July-September). Detailed results from all these 
analyses will be available from the AFSC at a later date. For 
additional information, contact Dr. George Snyder at the Auke Bay 
Laboratory, 11305 Glacier Highway, Juneau, Alaska 99801 (907) 
789-6001. 

SCIENTIFIC PERSONNEL 

April 30-September 10 
Kiyoshi Fujii, North Pacific Cooperative Fisheries of Japan, 
Tokyo, Japan 
H. Okabe, North Pacific Cooperative Fisheries of Japan, 
Tokyo, Japan. 

* 
April 30-July 9 

Darlene Everhart, AFSC/RACE Division, Seattle, Washington, 
U.S.A. 

" i 

July 11-August 15 
John Karinen, AFSC/ABL, Auke Bay, Alaska, U.S.A. 

August 17-September 10 
Darlene Everhart, AFSC/RACE Division, Seattle, Washington, 
U.S.A. 



Table 1. Position and depth of stations, Japan-U.S. cooperative longline 
survey, 1993. 

D e ~ t h  
Station Position at start Position at end start end 
number of longline of longline (m) (m) 

Eastern Bering Sea 
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Table 1.--(Continued). 

Station Position at start 
number of longline 

Depth 
Position at end start end 

of longline (m) 0) 

Aleutian Region 

. Gulf of Alaska 



Table 1.--(Continued). 

Station Position at start 
number of longline 

Depth 
Position at end start end 

of longline (m) (m) 



Table 2.--Numbers of fish caught and sablefish tagged, by area2, Japan-U.S. cooperative longline 
survey in the Aleutian region, eastern Bering Sea, and Gulf of Alaska, 1993. 

Uestern Eastern 
Species Aleutians Aleutians 

Sablef ish 
Pac i f ic  cod 
Pac i f ic  hal ibut  
Arrowtooth flounder 
Greenland turbot 
Shortraker rockfish 
Rougheye rockflsh 
Other rockfish 
Thornyheads 
Giant grenadier 
Skates 
Other 

A l l  Species Combined 21,839 13,199 

No. of sablefish tagged 16 228 

NO. of stations 10 17 

Bering Bering Bering Bering Bering South- 
I  I  I  1 1  1  I V  V  Shunagin Chirikof Kodiak Yakutat eastern Total 

For location of areas, see Figure 1. 

'~ncludes all species of Sebastes rockfish except shortraker and rougheye rockfish; 
does not include thornyheads (Sebastolobus). 



 able' 3. --Catch rates and average weights of sablefish and Pacific cod a 
each station, Japan-U.S.cooperative longline survey in the Aleutian regic , 
eastern Bering Sea, and Gulf of Alaska, 1993. Dashes indicate no fish we-2 
caught. 

Sablef ish Pacific cod 
Station No. caught/ average round No. caught/ average round 
no. 100 hooks weight (lb) 100 hooks weight (lb) 

Bering IV 
8.29 
18.74 

Bering I11 ---- 
7.58 

Bering I1 ---- 

Bering I 
4.70 
4.48 
11.46 
9.19 
6.26 
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Table 3.--(continued). 

Sablef ish Pacific cod 
Station No. caught/ average round No. caught/ average round 
no. 100 hooks weight (lb) 100 hooks weight (lb) 

Bering V ---- 14.15 
6.72 12.14 ---- 17.07 ---- 13.40 
6.97 7.69 ---- 16.20 
12.46 5.46 ---- 12.46 
7.32 7.16 

Eastern Aleutians 
8.29 10.69 
8.31 11.28 
5.56 2.89 
5.56 3.10 
7.76 2.41 
5.47 4.47 
5.16 7.19 
5.62 10.58 

Western Aleutians 
7.43 7.60 
10.58 20.74 
8.93 11.14 
7'. 7 6 16.69 
9.19 8.03 
11.46 6.31 
8.55 4.29 
9.10 13.92 ---- 17.25 
7.94 15.10 

Eastern Aleutians 



Table 3.--(continued). 

Sablef ish Pacific cod 
Station No. caught/ average round No. caught/ average round 
no. 100 hooks weight (lb) 100 hooks weight (lb) 

Shumagin 
8.38 
6.57 
3.57 
7.30 
7.23 
7.36 
6.19 
5.49 
4.01 
7.21 

Chirikof 
7.60 6.08 
14.31 2.60 
26.40 6.31 
19.64 3.81 
21.67 7.41 
23.22 7.58 
17.04 6.86 

Kodiak 
29.69 5.97 
12.94 8.40 
23.07 6'. 68 
18.78 t 3.75 
15.47 5.75 
12.06 6.08 
14.90 6.06 

- 21.54 I 9.59 

24.14 , 
v .  

7.85 
27.26 6.79 

Yakutat 
8.00 
7.87 
7.12 
7.65 
9.35 
7.28 
7.85 
7.50 
6.42 
8.40 
8.55 



Table 3. -- (continued) . 
Sablef ish Pacific cod 

Station No. caught/ average round No. caught/ average round 
no. 100 hooks weight (lb) 100 hooks weight (lb) 

Southeastern 
8.80 
7.50 
8.20 
5.62 
6.24 
7.05 
6.39 
6.57 
6.59 

hblu . r  .. , I,, . , , . ..I.. U..  . ..ru.".4 .,.- ..- +--i -.-..----- --a* 
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Figure 1.--Location of stations, Japan-U.S. cooperative longline survey in the  leut ti an region, 
eastern Bering Sea, arid Gulf of Alaska, 1393. 






